Introduction {#s1}
============

Emotional and behavioural problems (EBPs) are the most commonly occurring mental illnesses in preschool and school age children.[@R1] EBPs in children can be categorised as 'internalising' (emotional disorders such as depression and anxiety) and 'externalising' (aggressive and disruptive behaviours in attention-deficit/hyperactivity disorder (ADHD), oppositional defiant disorder and conduct disorder). Children with internalising problems tend to deal with emotional conflict internally, thus causing more distress to the child than to the family, as opposed to children with externalising problems.[@R2]

Challenging behaviours and difficult emotions in children are more likely to be an EBP rather than a disorder during the first 2 years of life.[@R3] EBPs are more pronounced when children start school or just before starting school (preschool age). This is due to the effect of EBPs on children's academic performance and peer relation. At this time, EBPs become a common concern for parents, surrogates and teachers.[@R4] EBPs of children have been linked to failure to complete schooling, poor school performance and poor relation with peers. It also results in family breakdown/separation, divorce and long term unemployment as a result of keeping children at home.[@R2]

It is estimated that one in five children experiences EBP in a given year, and an estimated US \$ 247 billion is spent each year on management of mental disorders in children.[@R5] In the USA, 9.4% (6.1 million) of children aged 2--17 years have ADHD[@R6] and 7.4% of children aged 3--17 years (4.5 million) have a diagnosed behavioural problem. Regarding emotional problems, 7.1 %(approximately 4.4 million) and 3.2% (approximately 1.9 million) of children aged 3--17 years have been diagnosed with anxiety and depression, respectively in the USA. The comorbidity of emotional (depression and anxiety) and behavioural problems are also most common in children in the USA. In the USA, 73.8% aged 3--17 years with depression also have anxiety and 47.2% have behavioural problems.[@R7] In Lithuania, 14.0% aged 7--10 years had mental disorders according to the study conducted from 2004 to 2007. In this study, higher prevalence of conduct (7.1%) and anxiety disorders (5.9%) than ADHD (2.9%), was reported.[@R8] In Nepal, the prevalence of EBPs in school children was 12.9%--17.03%. The clinical prevalence of anxiety disorders was 18.8%--24.4% and ADHD was 10%--11.7% in different clinical samples of children and adolescents.[@R9] Higher prevalence of behavioural problems (23.1%) among school children aged 6--12 years was reported in Nigeria in 2006. Among children with behavioural problems, 68.2% had conduct problems.[@R10] Clinical and borderline EBP among Kenyan children aged 6--11 years in 2018 was 17% and 27%, respectively.[@R11] In sub-Saharan countries including Ethiopia, 1 in 5 children (19.8%) had significant difficulties and 1 in 10 (9.5%) had a specific mental disorder, according to the report of a systemic review conducted in 2012.[@R12] The prevalence of mental health problems in Jimma town in 1995 was, 29.0% among boys and 24.8% among girls, aged 6--11 years.[@R13] Maternal depression markedly increases a child\'s susceptibility to social problems, including social isolation, poor emotion regulation and lack of empathy towards other children.

Maternal depression has received a great deal of attention in terms of its association with child EBPs in different contexts. Children of depressed mothers have been shown to be at increased risk for conduct problems compared with children of non-depressed mothers.[@R14] Maternal depression markedly increases a child\'s susceptibility to social problems, including social isolation, poor emotion regulation and lack of empathy towards other children.[@R15] In addition to maternal depression, individual characteristics of the child (gender, poor general health and stressful life experiences) have roles in the development of EBPs.[@R8] Family background characteristics like social disadvantage, marital instability, single parenthood, unfavourable family climate and disciplining difficulties can also contribute to the development of EBPs in children.[@R16]

Since up to 32.3% of women in sub-Saharan countries suffer from depression,[@R18] its association with children\'s EBPs is not well explored in this region including Ethiopia. Therefore, this study aimed to assess the magnitude of child EBPs, and its association with maternal depression in southwest Ethiopia.

Methods and materials {#s2}
=====================

Study area and period {#s2-1}
---------------------

Jimma town, the site for the current study, is located in the Jimma Zone of Oromia Regional state, which is 352 km southeast from Addis Ababa, capital city of Ethiopia. Based on figures from the Central Statistical Agency in 2005, this town has an estimated total population of 159 009, of whom 80 897 were males and 78 112 were females. The study was conducted from 1 January to 30 June, 2019.

Study design and population {#s2-2}
---------------------------

Community based cross-sectional study design was conducted. All mothers of Jimma town who have children aged 3--10 years (mother--child pair) were the target population for this study. Among mothers who have more than one child aged from 3 years to 10 years, the oldest child was included in the study. Among mothers who gave birth 4 weeks prior to the study period, mother and child with acute illness and twins were excluded from the study.

Sample size estimation {#s2-3}
----------------------

The sample size required for this study was calculated by using a single population proportion formula with 95% of confidence level, 5% margin of error and considering prevalence of EBPs 27%(proportion=0.27) from a study conducted in Kenya.[@R11] Given the above parameters, the minimum sample size needed for this study was estimated to be 303. Given the multistage nature of the sampling method, we used a design effect of 2 and considered 10% non-response rate. Thus, the final sample size became 666.6. Therefore, 667 mother--child pairs were needed in this study. Since this research was part of a mega research project which included a total of 734 mother--child pairs, we had data for an additional 67 participants which we included in the analysis. So, a total of 734 mother--child pairs participated in the study.

Sampling technique {#s2-4}
------------------

A multistage sampling technique was employed. First, from 17 kebeles in the town, we randomly selected six kebeles/villages, from where we selected our study participants. Then we retrieved a list of households with a mother--child (3--10 years of age) pair in the selected kebeles. The list, which was used as a sampling frame, was obtained from health posts of selected kebeles. The sample was allocated proportional to the size per respective kebeles using a simple random sampling method ([figure 1](#F1){ref-type="fig"}).

![Figure 1Diagrammatic presentation of sampling procedure of mother-child pair in Jimma town, southwest Ethiopia, 2019(n=734).](gpsych-2020-100211f02){#F1}

Methods of data collection and tools {#s2-5}
------------------------------------

Data collection was done through house to house visit. Data were collected from mothers of children by using structured interviewer administered questionnaires. An English version questionnaire which was translated to the local language, Amharic and afan Oromo, was used to collect data.

### Main outcome variable {#s2-5-1}

Child EBP was assessed by using parent version of Strengths and Difficulties Questionnaire (SDQ).[@R19] It is a well-validated tool, translated into 60 languages of the world including those of African countries like Chichewa (Malawian local language).[@R20] The SDQ has 25 items rated on a three-point Likert Scale: not true=0, somewhat true=1 and certainly true=2. It has five subscales: emotional problems, conduct problems, hyperactivity/inattention, peer relationship problems and pro-social behaviour. The first four subscales refer to problem behaviours while the fifth (pro-social behaviour) refers to positive behaviour. Each subscale has five items. The total difficulties score is the sum of scores from the first four subscales, except the pro-social subscale, and it ranges from 0 to 40. The scale has adequate internal consistency (Cronbach's alpha, 0.78--0.82) and predictive validity.[@R19] Mothers' report of their child's emotional and behavioural difficulties was the primary outcome variable of the study. The newer band categorisation of the SDQ total difficulties score was used (0--13='close to average'; 14--16='slightly raised'; 17--19='high'; \>19='very high'). The sum of the last three groups (slightly raised/high/very high) is considered as having problematic behaviour.[@R19] Therefore, in this study the total SDQ score of ≥14 is considered as having EBP.

### Main exposure {#s2-5-2}

Maternal depression was assessed using Patient Health Questionnaire-9 (PHQ-9). PHQ-9 is a commonly used tool to assess maternal depression. PHQ-9 score ≥10 had a sensitivity of 88% and a specificity of 88% for major depression.[@R21] Afan Oromo version of PHQ-9 is validated in Ethiopia with sensitivity of 80.8% and specificity of 79.5%.[@R23]

### Covariates {#s2-5-3}

Maternal intimate partner violence (IPV) was assessed using hurt/insult/threaten/scream (HITS).[@R24] HITS is validated and the most commonly used tool to assess IPV among women with cut-off score of ≥10.[@R24] The current substance use of mothers was assessed by using 'yes/no' questions. The substances assessed in this study are alcohol (the use of any alcohol containing drinks), 'khat' (local stimulant plant, cigarette smoking and cannabis use). Sociodemographic data of mothers (age, marital status, educational status and occupation) and children (age, sex and birth order) was collected by using a checklist. In addition, family characteristics of households of mother--child pair (family size, number of children\<5 years old and number of children\<18 years old) were assessed.

Training was given to the data collectors and supervisors for 2 days. The prepared questionnaire was checked thoroughly for its completeness, objective and common understanding before it was distributed to data collectors. The interviewers (data collectors) were 15 registered clinical nurses working in kebele health posts. The supervisors were two Masters of Science mental health professionals. Any errors, ambiguity, incompleteness, or other encountered problems were addressed immediately after supervisors received filled questionnaires from each data collector.

Data management and statistical analysis {#s2-6}
----------------------------------------

Data were checked for completeness, coded and entered into Epiata V.3.1 and exported to SPSS V.24.0 for analysis. Exploratory analysis was performed first to identify outliers, to assess distribution of the data and to check if assumptions for multivariable regression analysis are met. Then, descriptive analysis was done to generate summary values of the outcome and explanatory variables. Frequency and percentages were calculated for categorical variables while mean and SD were calculated for continuous variables. Variables for multivariable regression analysis were selected on the basis of their association with the outcome variable at p\<0.25, presence of biologically plausible relationship with the outcome and consultation of previous literature. Adjusted OR (AOR) with 95% CI was estimated to determine the strength of association between EBPs and explanatory variables. Statistical significance was set at p\<0.05.

Results {#s3}
=======

Sociodemographic characteristics of study participants {#s3-1}
------------------------------------------------------

The mean (SD) age of children was found to be 5.35 (2.04) years with minimum and maximum ages of 3 and 10 years, respectively. More than half of the children were boys, 372 (50.7%) and aged 3--6 years, 525 (71.5%). Regarding birth order, majorities were first, 377 (51.4). The mean (SD) age of mothers was found to be 29.88 (5.41) years with minimum and maximum ages of 20 and 48 years, respectively. Details of sociodemographic characteristics are presented in [table 1](#T1){ref-type="table"}.

###### 

Sociodemographic characteristics of study participants in Jimma town, southwest Ethiopia, 2019 (n=734)

  Variables              Category              Frequency   Percentage
  ---------------------- --------------------- ----------- ------------
  Sex                    Male                  372         50.7
  Female                 362                   49.3        
  Child age (years)      3--6                  525         71.5
  7--10                  209                   28.5        
  Birth order            First                 377         51.4
  Second                 190                   25.9        
  Third                  102                   13.9        
  Fourth and above       65                    8.0         
  Maternal age (years)   20--29                355         48.4
  30--39                 333                   45.4        
  40--49                 46                    6.2         
  Marital status         Married               435         59.3
  Single                 58                    7.9         
  Divorced               85                    11.6        
  Separated              97                    13.2        
  Widowed                59                    8.0         
  Educational status     No formal education   147         20
  Primary education      310                   42.2        
  Secondary education    194                   26.4        
  Higher education       83                    11.3        
  Occupation             House wife            527         71.8
  Gov't employee         98                    13.4        
  Merchant               70                    9.5         
  Daily labour           39                    5.3         

Gov\'t, government.

Maternal depression and related family characteristics {#s3-2}
------------------------------------------------------

The majority of households, 491 (66.9%) have a family size of 4--6. Regarding the number of children, majority of households have one child under 5 years and two children under 18 years, 464 (63.2%) and 256 (35.3%), respectively. One hundred and eighteen (16.1%) mothers experienced IPV. Nearly one-fourth (23.7%) of mothers' have had depression (screen positive) based on PHQ-9. Fifty-six (7.6%) mothers use alcohol containing drinks, 224 (30.5%) chew khat, 15 (2.0%) smoke cigarettes and 10 (1.4%) use cannabis ([table 2](#T2){ref-type="table"}).

###### 

Family characteristics, maternal depression and substance use among study participants in Jimma town, southwest Ethiopia, 2019 (n=734)

  Variables                            Category   Frequency   Percentage
  ------------------------------------ ---------- ----------- ------------
  Maternal depression                  Yes        174         23.7
  No                                   560        76.3        
  Family size                          ≤3         156         21.3
  4--6                                 491        66.9        
  ≥7                                   87         11.9        
  Number of children\<5 years          0          97          13.2
  1                                    464        63.2        
  2                                    151        20.6        
  3                                    22         3.0         
  Number of children\<18 years         0          23          3.1
  1                                    206        28.1        
  2                                    259        35.3        
  3                                    132        18.0        
  ≥4                                   114        15.5        
  Maternal intimate partner violence   Yes        118         16.1
  No                                   616        83.9        
  Alcohol use                          Yes        56          7.6
  No                                   678        92.4        
  Khat use                             Yes        224         30.5
  No                                   510        69.5        
  Cigarette smoking                    Yes        35          4.8
  No                                   699        95.2        
  Cannabis use                         Yes        10          1.4
  No                                   724        98.6        

Prevalence of EBPs in children {#s3-3}
------------------------------

Based on SDQ, the prevalence of EBP was found to be 146 (19.9%) (95% CI: 16.9 - 22.9%). Among children with EBPs; 88 (12.0%) were 'slightly raised', 34 (4.6%) were 'high' and 25 (3.4%) were 'very high' based on four band SDQ severity categorisation. The most prevalent type of EBPs was peer problem (26.2%) and conduct problem (24.3%) ([figure 2](#F2){ref-type="fig"}).

![Prevalence of specific types of emotional and behavioural problems in Jimma town, southwest Ethiopia, 2019 (n=734).](gpsych-2020-100211f03){#F2}

Association between child EBPs, and maternal depression {#s3-4}
-------------------------------------------------------

In multivariable logistic regression, a child EBP is associated with maternal depression with AOR=2.38, 95% CI: 1.55 to 3.66 and p values\<0.001. The other factors which are independently associated with EBP are: children aged 7--10 years (AOR=1.66, 95% CI: 1.07 to 2.57), family sizes of ≤3 (AOR=3.56, 95% CI: 1.49 to 8.46) and 4--6 (AOR=2.37, 95% CI: 1.10 to 5.14), maternal IPV (AOR=3.19, 95% CI: 1.99 to 5.13) and maternal khat use (AOR=2.15, 95%CI: 1.41 to 3.29) had shown significant association with child EBP ([table 3](#T3){ref-type="table"}).

###### 

Multivariate logistic regression analysis of factors associated with children EBPs in Jimma town, southwest Ethiopia (n=734)

  Variables              EBP   COR (95% CI)   AOR (95% CI)          P value                 
  ---------------------- ----- -------------- --------------------- ----------------------- -----------
  Maternal depression                                                                       
   Yes                   63    111            3.26 (2.21 to 4.80)   2.38 (1.55 to 3.66)     0.001\*
   No                    83    477            1.00                  1.00                     
  Sex                                                                                       
   Male                  70    302            1.00                  1.00                     
   Female                76    286            1.14 (0.78 to 1.64)   1.149 (0.77 to 1.710)   0.492
  Child age (years)                                                                         
   3--6                  94    431            1.00                  1.00                     
   7--10                 52    156            1.52 (1.03 to 2.23)   1.66 (1.07 to 2.57)     0.022\*\*
  Maternal age (years)                                                                      
   20--29                63    292            1.00                  1.00                     
   30--39                75    258            1.34 (1.06 to 1.96)   1.36 (0.88 to 2.08)     0.159
   40--49                11    35             0.97 (0.43 to 2.19)   1.26 (0.49 to 3.21)     0.624
  Marital status                                                                            
   Married               85    350            1.00                  1.00                     
   Single                12    46             1.13 (1.01 to 4.19)   0.95 (0.41 to 2.21)     0.909
   Divorced              17    68             1.06 (0.60 to 1.88)   0.88 (0.47 to 1.65)     0.698
   Separated             22    75             1.23 (0.73 to 2.08)   1.17 (0.65 to 2.08)     0.595
   Widowed               10    49             0.82 (0.40 to 1.68)   0.91 (0.42 to 1.98)     0.819
  Family size                                                                               
   ≤3                    40    116            2.65 (1.25 to 5.62)   3.56 (1.49 to 8.46)     0.004\*\*
   4--6                  96    395            1.87 (0.93 to 3.75)   2.377 (1.10 to 5.14)    0.028\*\*
   ≥7                    10    77             1.00                  1.00                     
  Maternal IPV                                                                              
   Yes                   52    66             4.37 (2.86 to 6.69)   3.19 (1.99 to 5.13)     0.001\*
   No                    94    522            1.00                  1.00                     
  Alcohol use                                                                               
   Yes                   17    39             1.85 (1.01 to 3.38)   1.61 (0.78 to 3.32)     0.193
   No                    129   549            1.00                  1.00                     
  Khat use                                                                                  
   Yes                   65    159            2.16 (1.49 to 3.14)   2.15 (1.41 to 3.29)     0.001\*
   No                    81    429            1.00                  1.00                     
  Cigarette smoking                                                                         
   Yes                   15    20             2.05 (1.12 to 6.42)   0.542 (0.13 to 2.12)    0.378
   No                    131   568            1.00                  1.00                    

\*P\<0.001, \*\*p\<0.05.

AOR, adjusted OR; COR, crude OR; EBP, emotional and behavioural problem; IPV, intimate partner violence.

Discussion {#s4}
==========

Main findings {#s4-1}
-------------

The findings of this study revealed that a significant proportion of children are currently experiencing EBPs in Jimma town. The prevalence of EBP in general is found to be 146 (19.9%), (95% CI: 16.9 - 22.9%). The finding of this study is in line with the Centers for Disease Control and Prevention 2019 report in which one in five children experiences EBP in a given year.[@R5] This study is also consistent with a systematic review conducted in sub-Saharan countries. In sub-Saharan countries, one in five children (19.8%) had significant difficulties.[@R12] The most recent study conducted in Kenya reported that 17% of children have clinical EBP.[@R11] The finding of the Kenyan study is also consistent with our finding. Contrary to the current study, the lower prevalence of EBP was reported in Lithuania (14.05%)[@R8] and Nepal (12.9%--17.03%).[@R9] The difference might be due to different countries' socioeconomic status, the age of children involved in the study (7--10 years) and year of study such as study conducted in Lithuania (2004--2007). The higher prevalence of EBP is reported in Nigeria (23.1%)[@R10] and Jimma town (29.0% among boys and 24.8% among girls).[@R13] The difference might be due to the age of children involved in the studies (6--12 years) and the difference in study year (2006, 1995) in the previous studies.

The odds of developing EBPs among children of mothers with depression were 2.4 times higher compared with children of mothers without depression (AOR=2.38, 95% CI: 1.55 to 3.66). The finding agrees with the studies conducted by Beck[@R14] and Pratt and his colleagues.[@R15] Beck reported that the risk of conduct problem is higher among children of depressed mothers compared with children of non-depressed mothers.[@R14] According to the report of Pratt and his colleagues,[@R15] maternal depression markedly increases a child's susceptibility to social and emotional problems, and lack of empathy for other children. This might be due to the fact that depressed mothers are insensitive to their children and could be more likely to choose harsh parenting skills.[@R26] Maternal depression can result in compromised nutrition and diet during early development of children leading to impaired mental health. This is explained by the association between maternal depression and stunted growth between 6--12 months of age in Bangladesh.[@R27] Therefore, child growth, particularly in the first years of life characterised by rapid brain development, can have implications for child emotional and behavioural development. In general, the underlying mechanisms of maternal depression and early childhood mental illness could be seen in terms of biological, psychological and social factors, even though there is scarcity of adequate knowledge in this regard.[@R28] In sub-Saharan countries, poverty and social insecurity increase the risk of maternal depression. Maternal depression in turn results in impaired mother--child attachment. Poor mother--child attachment can compromise child emotional and behavioural development[@R29] and compromise patience necessary for quality interaction and relationships with their children.[@R31] In addition, mothers with depression have higher expressed emotion towards their children than non-depressed mothers, which could contribute to the development of child EBPs.[@R32] In general, maternal depression could negatively impact a wide range of adverse child outcomes such as mental illness, poor physical health and poor social and academic functioning.

The odds of developing EBP among children aged 7--10 years is 1.5 times higher compared with children aged 3--6 years. This might be due to a higher level of stress and discomfort originating from academics and school environment which are challenging for young children, negative effects of insufficiency and adverse childhood experiences.[@R33] The odds of having EBP in children within family sizes of ≤3 and 4--6 were 3.5 times and 2.3 times higher, respectively than children within family size of \>7. This finding agrees with the finding of a Norwegian mother and child cohort study. In the Norwegian study, children of large family size are less likely to develop mental problems compared with children of small family size.[@R34] This might be due to the fact that in large families, there is decreased home activity burden due to responsibility sharing, caring for each other, support system within family and lack of loneliness. Moreover, children in a larger family might have more care and security than those in a smaller family. Children of mothers who experienced IPV were 3.2 times more likely to develop EBP than children of mothers who did not experience IPV. Maternal IPV can cause family instability and unfavourable family climate. Such circumstances result in psychological distress in children and they finally end up with an emotional problem/disorder.[@R16] The odds of developing EBPs among children of mothers who use/chew khat were two times higher compared with children of mothers who do not use khat. To the knowledge of the researchers, there is no evidence regarding the direct relation/association between child mental illness and maternal khat use. Further research might be needed to explain this association.

Limitations {#s4-2}
-----------

The study has several strengths. First, we included an adequate sample from a well-defined catchment area. Second, we used validated instruments/tool to assess child EBPs, and maternal depression. Third, we included households with mother--child pairs. A limitation of the study is that since the study primarily focused on maternal related factors of children EBPs, we did not capture child specific factors such as child abuse and maltreatment that could have occurred and affected the outcome. Another limitation is due to the cross-sectional nature of the study, the association between different factors and EBP does not imply cause--effect relationship.

Implications {#s4-3}
------------

To improve the overall health and well-being of children, it is important to target and ensure good mental health of their mothers/caregivers. Children of mothers with mental illness also need special attention to protect them from developing EBPs. In general, the mental health of mothers and their offspring is inseparable and demands integrated care. Integration of mental healthcare into the family healthcare system organised by the national maternal and child health unit is paramount to improve the overall maternal and child health and well-being.

Conclusion {#s5}
==========

In the current study, the prevalence of children EBP is high. Maternal depression is found to be an independent predictor of child EBP. Routine screening and counselling for mothers/caregivers of children is indicated. Thus, there is a need to design, integrate and implement routine mental healthcare into the family healthcare system to tackle both maternal and child mental health problems simultaneously. We recommend further longitudinal research in order to identify cause--effect relationship between child EBP and associated factors.
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